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Introduction 16
Implementation science has been recognized as a potential catalyst for health system reform, in part, 17 because of its contribution of well-grounded theories including conceptual frameworks (Fisher et al., 18 2016 ). This scientific discipline was born out of recognition of the proverbial "valley of death" that 19 characterizes the chasm between evidence-based scientific discoveries and the patients who need them 20 (Butler, 2008) . Surveys of organizational leaders reveal that most attempts to implement innovations 21 targeted at improvements within organizations fail (Meaney and Pung, 2008 ; Rafferty et al., 2013); 22 effective interventions take much too long to get integrated into routine clinical practice to benefit 23 patients (Balas and Boren, 2000) . Implementation science focuses on developing and testing methods to 24 broadly spread successful sustained implementations across diverse settings. The interconnected blue 25 boxes in Figure 1 represent a high-level schematic of key foci for implementation science and highlight 26 that these foci are embedded, interact, and are influenced by multiple levels of contextual domains 27 including individuals and inner and outer settings. Identifying an appropriate evidence-based innovation 28 (EBI), implementing, and then sustaining it in clinical practice is a complex undertaking because of the 29 dynamic interplay between the targeted EBI, the need to assess and understand diverse contexts, adapt 30 EBIs to clinical context and processes, and select and execute implementation strategies tailored to 31 context to get EBIs into routine use, all dimensions of which change over time. Implementation 32 scientists seek to understand the role and impact of each of these dimensions. Developing and testing 33 theory is an important means by which to achieve these challenging goals. 34 Theory development is essential for encapsulating and then advancing our knowledge about which EBIs 5 work best in which contexts and to guide development of reliable approaches to ensure successful 6 implementation of those EBIs into routine practice. But what is theory and how is it encapsulated and 7 tested? Theory may be less formal prospective statements of "if I do a, then b will happen" or 8 retrospective "reason-giving" explanations for observed outcomes (Davidoff et al., 2015 across diverse studies because they provide common language, definitions, foundations for 25 measurement and assessment, and building generalized theories. 26
Classification and function of theories 27
The science of implementation is relatively young, without the benefit of the long decades of research 28 necessary to establish widely accepted, more highly specified models of change nor broadly established 29 generalized theories. An exception to the latter is May's formal development "Toward a General Theory 30 of Implementation" (May, 2013 ) that builds on Normalization Process Theory (May and Finch, 2009 ). To 31 date, implementation scientists rely heavily on frameworks because they provide flexibility in 32 application. Nilsen classified published implementation frameworks into three categories (Nilsen, 2015) ; 33 the white boxes in Figure 1 show how each of these three categories of theories can contribute 34 knowledge about each of the four key foci of implementation science. Though Nilsen focuses on 35 frameworks and the next sections do so as well, his classification scheme also applies to models and 36 generalized theories. Table 1 lists example frameworks by category. 37
Process Theories 38
Nilsen's first category includes process frameworks that specify steps or phases to execute for 39 accomplishing implementation goals. The aim of these frameworks is to provide practical guidance for 40 planning and executing implementation endeavors. For example, the Knowledge to Action framework 41
describes high-level phases of knowledge transfer starting with monitoring knowledge use to identifying 1 problems to adapting knowledge for local context to selecting, tailoring, and implementing 2 interventions. The Getting to Outcomes framework describes 10 steps to implement EBIs starting with 3 how to select appropriate EBIs to solve a documented problem to planning for sustaining 4 implementation efforts. An honorable mention, though not characterized as a framework, is the Expert 5
Recommendations for Implementing Change (ERIC), which provides a listing of implementation 6 strategies. ERIC provides language (terms and definitions) by which to identify and describe the range of 7 implementation strategies included in the list (Powell et al., 2015) . 8 9
Determinant Theories 10
Processes do not always proceed as planned or guided by theory. Nilsen's second category describes 11 determinant frameworks as those that specify constructs (often, but not always, conceptualized as 12 potential independent variables) that may influence processes or predict implementation outcomes 13 (dependent variables). Figure 1 shows that determinant frameworks can help to identify moderators 14 that may affect or confound the relationship between the targeted EBI, implementation processes used, 15 and/or outcomes or may be used to describe underlying mechanisms of change. Determinant 16 frameworks are foundational for advancing understanding of implementation endeavors by explaining 17 variation in observed outcomes in retrospect or predicting outcomes a priori. Determinant frameworks 18 provide structure for exploratory evaluations that can lead to more specific hypothesized models that 19 include constructs derived from a determinant framework and along with hypothesized relationships 20 between those constructs that can be tested in follow-on studies. Thus, determinant frameworks are 21 foundational for building more specific theories of change. 22
Examples of determinant frameworks (see Table 1 
The third category includes evaluation frameworks that specify multiple levels of outcomes and 1 processes to assess. Developed based on "the proposition that for implementation of evidence to be successful, there needs to be clarity about the nature of evidence being used, the quality of context, and the type of facilitation needed to ensure a N/A 
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Hybrid Frameworks 2
Two "hybrid" frameworks are included in Table 1 to demonstrate that not all frameworks fit neatly into 3 a single category. The EPIS framework, named for its four phases of implementation (exploration, 4 preparation, implementation, and sustainment), also includes specific constructs that potentially 5 influence ability to accomplish each phase (e.g., organizational characteristics). The PARiHS framework is 6 widely used and includes two determinant domains (descriptions of constructs related to evidence and 7 context domains) in addition to a third domain focused on facilitation as a process approach for 8 implementation. 9
Selecting Theory 10
The range of theories from which to select can be dizzying. A C C E P T E D M A N U S C R I P T 9 framework (Proctor et al., 2011)) was identified as an implementation outcome and measured as the 1 rate of referrals (number of Veterans referred to TLC / number of Veterans enrolled in primary care) to 2 TLC by clinicians within each of the medical centers: higher rates indicated more robust implementation 3 of TLC referral processes. Over 9000 veterans were referred to TLC across the 24 pilot facilities. Rates 4 within facilities varied widely: the highest rate of referral, 19 months after the program was launched, 5 was seven times higher than the facility with the lowest rate of referral. The authors sought to explain 6 differences in referral rates; specifically, what were barriers and facilitators to implementing TLC? They 7 selected 12 sites to maximize variation based on a baseline measure of readiness for implementing 8 change (high, medium, low) and complexity (high, low; an indicator of size, range of services available, 9 and other factors) to qualitatively explore barriers and facilitators that might explain the wide variation 10 in outcomes across the pilot facilities. 11
The authors used the CFIR determinant framework to guide data collection and analysis. Over 100 semi-12 structured interviews were conducted. The CFIR, with its inclusion of 39 constructs across five domains 13 of context that may influence implementation outcomes, was used to guide the interviews. An online 14 technical assistance website is available to help researchers create interview guides and approaches for 15 qualitative data coding, analyses, and interpretation (see www.cfirguide.org). Qualitative interview data 16 were transformed to quantitative ratings based on whether qualitatively coded constructs manifested as 17 barriers or facilitators following guidance provided on the online technical website and published 18 guidance (Damschroder and Lowery, 2013) . Pearson correlations between ratings for each CFIR 19 construct and outcomes, were used to assess the strength of association between the qualitatively 20 derived ratings for each construct with referral rates across facilities. Correlations of 0.5 or higher were 21 highlighted as possibly associated with implementation outcomes. Table 2 lists seven CFIR constructs 22 that were associated with referral rates. 23 Increasingly, multiple frameworks are being used in studies to address multiple facets of 24 implementation. For example, Damschroder and colleagues evaluated implementation of the DPP in 25 three VHA medical centers (Damschroder et al., 2017a) . In this study as well, they used the CFIR to guide 26 identification of contextual barriers and facilitators potentially associated with outcome. They also used 27 the RE-AIM evaluation framework to guide mixed methods assessments across five domains of 28 outcomes (Damschroder et al., 2015) . The use of both frameworks enabled the authors to more 29 specifically link barriers and facilitators with multiple types of outcomes. For example, they found that 30 the relatively low priority placed on referring patients to DPP, adversely impacted Reach of the program 31 to patients who would benefit from participation while the failure of mid-level managers to help resolve 32 hiring and space issues impacted teams' ability to Implement the program; information that can be used 33 to more concretely guide future implementations. Attracting and involving appropriate individuals in the implementation and use of the intervention through a combined strategy of social marketing, education, role modeling, training, and other similar activities.
Planning (p=-.68)
The degree to which a scheme or method of behavior and tasks for implementing an intervention are developed in advance, and the quality of those schemes or methods. Deep, integrated use of well-grounded theory can help to easily connect findings across implementation 5 studies. It is relatively easy to compare the evaluation of the TLC to other studies that use the same 6 framework. For example, a study of DPP implemented in three medical centers in VA revealed that the 7
Compatibility construct (part of the Inner Setting Domain in the CFIR) may be associated with 8 implementation outcomes (Damschroder et al., 2017a ). This construct is also listed in Table 2 as being 9 associated with outcomes related to implementing TLC. Thus, it would be important to include this 10
construct in hypothesized models of change in future research studies. Note that other theories provide 1 equally useful and important ways of articulating potential determinants of success. The key for 2 researchers is to clearly describe how the framework informed planning and conduct of the research, its 3 usefulness in bringing clarity to the work, and whether it leads to further theory development. 4
Advancing the science 5
The growing scientific field of implementation has leveraged developments in older scientific disciplines 6 to construct the wide array of published frameworks (Nilsen and Bernhardsson, 2019 2012)), which will help to further strengthen that framework. 24
Well-grounded and validated measures, rooted in clearly conceptualized (defined, labeled, and 25 described) constructs, are needed to develop and test more specific theoretical models. For example, 26 Weiner and colleagues developed a theory of organizational readiness for change that started with a 27 well-described framework of determinants and outcomes (Weiner, 2009 
Conclusion 33
Theory is intimately woven into all we do including implementations of complex EBIs (Davidoff et al., 34 2015) . Generalized theory, models, and frameworks all encapsulate some level of theory but at varying 35 levels of specificity and applicability. None are perfect representations of the world within which 36 complex implementation processes play out. The adage that "all models are wrong" is not the end of the 37 story, however (Box, 1976b,p792 ). Box goes on to acknowledge that "…some are useful; the practical 38 question is how wrong do they have to be to not be useful? (Box and Draper, 1987, p74 )" A city map is 39 useful though it cannot capture the full truth of the city -its vibrancy, the look and feel of it, and yet, 40 anyone would agree that a city map is essential for newcomers. The signature of a great scientist is the 41 A C C E P T E D M A N U S C R I P T 12 ability to create simple but illuminating theories, frameworks or models, which require that each be 1 rooted in well-grounded theories of language, theories of constructs, theories of predictions, and/or 2 theories of causality. Implementation researchers need clear, collective, consistent use of theory to 3
build knowledge about what works, where, and why (Damschroder and Hagedorn, 2011) . Theory, 4 whether encapsulated in models, frameworks, or generalized theories, needs to be clearly described, 5 applied, and critiqued to advance the science of implementation. Indeed, there is nothing so practical as 6 a good theory because good theory is what enables knowledge to emerge out of seeming chaos and to 7 be translated into effective use for the benefit of humankind (Lewin, 1951b ). 
